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(51) IntCl. 6 

C 2 1 D 9/46 
8/02 

C 2 2 C 38/00 
38/28 
38/32 



(57) 

[)B^^a] wt%T\ C:0. 0005-0. 010%. S: 0.0010— 
0.040%. P:O.G25%J2iT\ Cr: 10. 0— 20. 0% . li:0AWA 
T\ N: 0.0005—0. 020%. 0:0.01%tTF£^T U 2^S/C 

^4 &tf 1.5(P+S)+4(C+N+0)^Ti*»JE^"57x9>f 

^ffl£SE«0«i»3^«**«BET*6 0%J2Lhfc LT 
1 0 0 0 o CiyUtT'ffiJ±S2r*ITL^. fflEBE£>£S 
(JffiSE: ) fcftiffiffi^S (JtRS: ef ) £ 
er ^ef i: J: 5 W±_L!Bffi Srflo fc»6 0 0 *C* 



( 2 ) 

1 

[«flFi*#<D«H] 

[it*isi] mm.%x\ 

C : 0. 0 0 0 5 — 0. 0 1 0%, 

S : 0. 00 1 0 — 0. 04 0%, 

P : 0. 0 2 5%HT, 

C r : 10. 0 — 20. 0%, 

Ti:0. 4%ar. 

N : 0 . 0 0 0 5 — 0. 0 2 0%, 

O : 0 . 0 1 %£TF 

£#*U 2£S/C£4Sy'l. 5 (P + S) +4 10 
(C + N + O) STi ?riSS-rS7i5^ h^,X-r>X 

^MfcrRraEEK-rstcHfU iu»&saK£ i 2 5 o°cxit 

S^3^°X&*»ffiT^6 0%HX±t LX 1 0 0 0*Ctl 
) fctt_hJ±®£7)^ (tmM: ef ) Jer Sef t 

* l> J: 3 ^ttXEESSrfr-p fcfiL 6 0 0 °C*iiT«K 

d . tmmmzmm- & ^ t mm l , nm. mm 

[f»*II2] ^^zmS%X\ B:0. 00 0 3 — 

0. oo2o%£#WTh&-fc£^tTr&if*JSi£ 

[ffll&B 3 ] $ htemrnXX*. Mg: 0. 0005- 

0. oo5Q%*&^hzt*mLt-thmimi± 

Mo : 0. 0 5 — 2. 0%, 30 
Nb : 0. 0 5 — 2. 0%, 
Z r : 0. 0 5—2. 0%, 
W : 0. 0 5 — 2. 0%, 
V : 0. 0 5 — 2. 0% 

<Z) 1 «J3Lh*-fr#^-&; fc &«mt^^lf*Ja 1 7^3 
)V t B3EBtf>¥*3Bmem* 0 . 2 J2TF *4 J: 3 t3H 

i f: t wafc-r* m%m 1 7^4 ^Mt^ 1 mz 40 

[00 0 1 ] 
[0 0 0 2] 

[#*<50fS#j] 7x7-fl^Xf>t/X«^-Xft 
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2 

<mmztix\,i&. 

[0003] zcdx. 5 ^msuizuoji^fi^^Zi^mi: 
mtt lx. y°uxtniLiitMT.m<r)mmftm i mft> 

tihtK 7i5-{ h^*-r ^-r^-* bm 

xy-y Uxmizim L T MX^RUmmW&iO^xm'o 
X^&cr>tf9mx°fo& . 

[0004] 7i7^( > UXf|<J9i§-£\ 71/X 

5 • T^ftcO r ffl^JBS^T (fl]^J±M73 Mzmfii-% [SICO r ffl 

[0005] z\cr>tz>sb, nx&&m<nw&fr^±£.w<n 

rm%-&<-f&,ZttimM%tl.X%fz„ L*»U 4 5° 

$ *i & , t* l * ffl fttvmirm^ § v ^iRwamtt 

[0006] ^Tt^HWHxfc LTii. jDX-T-5> t U ^> 

[0007] ±fBfc*f LT , £*l.4T"^<<0#lft#& 
"T^^, JPXtt5X#^H**^tt#^¥4 
- 9 9 1 5 1 ^flEfctt, 9 0 0 °COT«J±T*& 5 0 
%a±.tL. 8 0 0°caT<?)1±±-*i&mx1±m$:^\ 6 

o omttuRO tffvv «deisMM»mr£^ 
^ i, iBi«w;ft±jEseass: s o o xaarfc t^®K^#fi 

^^ra^^^tLTV^o S^fc. Hif 9-235 

6 2 l#&«{C{i!R4MiSSffoT36>o6 0 0°ClilXT" 

[0008] U i?>yttm.t LX . ^ffl^F9 - 5 3 1 5 

i>^\ zcommrnx'^zixx^^xoizmmmmk. m 
mm.m.mmm-th %> <^x% o . ; t 

[0009] fc-oX . U y>/««fcftt:f*Igfc 
fTXS^ffJa-f--g>ii;l±, Sfl^^x^-f MXryi/ 

mmit'-m Ltz , i ^*>»9>*«aiim-fe>^rwers n 

[0010] 
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[0011] 

•fexT-nffi^ttT <%mt<§m<vmz 



SlfaE8W*HX*fr* ^ *t«QE4fc$-4 £ t T'tffif U its? 
[0012] -T£;b*>s ^JWHiiJaTWflWEtB&fct- 

So 

( i ) «a%-c 



c 
p 

T i 

o 



0. 
0. 
0. 
0. 



0 0 0 5 — 0. 0 1 0%, 
0 2 5%kTF. 
4%ITF, 
0 1 %&.T 

5 ( P + S ) + 4 38 



(C + N + O) ST i £m8L-tZ>7 i5^f h^fyi/ 

*M*S)H8lE0trsfc:lBU Sn*fta&K£ l 2 5 o-ciaT 

*&3^.X£jil«ET*6 0%a±t LT 1 0 0 0°Clil 



er) 



bik±B3&)£& (Wtm: ef ) £er Sef fc&S 

Mo : 0. 0 5 — 2. 0%, 
Z r : 0. 0 5 — 2. 0%. 



20 



V 



0. 05 — 2. 0! 



( 3 ) coM*u&» 1 ifl^tEttcO^MWtt^'ftifx, UttW 

[0016] ( 5 ) JRsnfljEEEfciEU tfc.kJEBEfciiW'S 
o-^tffM^W^jSfiiSc^O. 2VXft^h 30 

[0 0 17] 

iwmmmmmi *mms>&, hhiti i c r 

-0. 002 — 0. 007C-0. 004 — 0. 0 1 5 
N-TiiliiS!?:i*^J:t§7i7-f MM-t^i^ 

ti. liai4^Ei*l*It»LT0, 4 5, 9 0°C;trft 40 
I S5-f«itt»fi-£!IHKU 1 5%§BBM*» 

tyfrt> J I s s^wmmPrZWRL. l 6%?l5iK,« 

lit -C^fflW ttJfctf Jnitt & S £ t **nrflg t =5r 

[0018] ETFK. *SMH*»BH=ttW-4. JfcH"C 
13 . W U i^y^m^ SPXttS^cT) £> P £ 0 . 02*50 



S : 0. 00 1 0 — 0. 040%, 
C r : 10. 0 — 2 0. 0%. 
N : 0 . 0 0 0 5 — 0 . 0 2 0%. 

[0013] ( 2 ) £ B : 0 . 0003 

— 0. 00 2 0%£^^&Zt£Wffib^&mm 

( i ) izmmcommwmmtt. mum^h^^^y^y 

[0014] ( 3 ) $ ^{zmm%x\ M g : 0 . 000 
5—o. o o 5 o%£^tt&zk£ffl&ti-%>mm 

( 1 ) ifcfi ( 2 ) fclH«cO*ffi#tt^ffifl.. 

[0015] (4) ^^zmm%x\ 

Nb : 0. 0 5 — 2. 0%. 
W : 0. 0 5 — 2. 0%. 

t 5 %1XR~ U T^X'^tlh StC, RVP , S , 
C, N, OtT i «B9«*StJ£^-S U ^>?\ r-m*& 

2SS/CS4Sy"l . 5 (P+S) +4 (C + N + 
O) ST i 

[0019] *8HJJ(CiSVvC, SD^aKSr 1 2 5 0*CJa 
Tt LfciOfcL 1 2 5 0°C£Mz_ hko ^m&hmx'i± 

mmmkizts;*) , ii^ugH^iiL^f), 
mm^mm^htzub. 1 2 5 o-cjarfc-r-B. 

[0020] J^feMK^TRHi^tSft^v^. 100 
^-r<^-g>7 , ii6. HfflJil 0 0 0 , C#M&&Jg<75TRBi: 

[0021] mEMximmmmzwmv. i±±e®co 

fflJ±^T(i*)««ff tcM L 8 0 %liLL<7)J±T^£ § £ 
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ffiE»Tias* i o o o°ca±.t-t&zkT, tt±£Eg 

[00 22] fthffltttWLTIi, iii^fflK^frJ 

»J£S-*Td*offlfflE^lA-f» (Mft^er ) tit 
±Jg&<r>±lh~f?>. (ttmMfrei ) * ! er Sef fcftS 

[00 23] *jfc, «»ffiE<oafflt:J: ^UStlco 

d-;p t smucowmmm^ o . 2 urFt ftsaifft 

ffltt*Se*lrt-4ii:!WWC*4. ::t, u-;WhJ± 
ffiKcoiacDgffifi$»£: 0 . 2 OTfc LftWii. m»Mz 
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[0024] «iMf*^a](d:^rtg'5rPS i 9S^fc-r^<50*>* 
1JL<. 4>tflH5W±6 0 0X:j:"3ffiat-r-&. 600 

<cm_hcD$#ift«m, »K«<o?&ai«fitina, wish 

A** ft t i C * , Sb d p«cO 4 5 ■ ^TI*]SO r mtf'h £ < ft 

•9 § < ft o . * 3 a )v<^wm<rmmm.ifi 

Jl^ftT'^L^&ft^JPXttWS^ tXLt 
o tztbX'h *) . 3|s:^HJTJi6 0 0°Ci; 9ffi*ST'^#ffi£ 

[0025] ±m<7>mmz~o^xmfrmw$:mfxmi 

i4. Sfi%T\ 



tit. itfgraSt. 



c 
p 

T i 

o 

B 



0 . 
0. 
0. 
0. 



0 0 0 5 — 0 . 
0 2 5 %U1T. 
4%WT. 
0 1%OT. 



010%, S : 0. 00 1 0-0. 040%, 
Cr : 10. 0 — 20. 0%. 
N : 0 . 0 0 0 5 — 0 . 0 2 0%. 



0. 00 20%iiLT, 



Mo : 0. 0 5 — 2. 0%. 
Z r : 0. 0 5 — 2. 0%, 
V : 0. 0 5 — 2. 0% 

[0026] aTttmit l ztiii-&f&ttcom5m& * 

0 . 0005 %*mtzt& ummix h t>m 
<ft9. tfzO. 0 1 o%srM^T^ap-rstjpxtt, 
«HtatflBAtt3&**-flrt-4fcftfc, C(4 0 . 0 0 0 5- 
0. 0 l%b Lfz, 

[00 27] S : S{i*^BJT14SDXt4. U ^>-fW& 
t o Tfigft7t3lrC£> 0 . C t <0RM»-CS*J 3 ix 
Sit*. TRSteO. 00 10%T'&9. ±RS(40. 0 4 

%x'fo%>« ^ti^Mz-xmnLxh, nmmmma^ 
ft < . * ftvtftttftatA < ft o ipimw . 

[00 28] P : Pii^WJUzHY^Xm O 40 

mumztt lx i> ^mx-fo o , *<^r*i&i*3rwa t* 

MtL<. 0. 0 2 5%OTfcT^o 
[0 0 2 9] Cr : C r ii^WMCO 7 x 7 -f h^X-r>- 

Xtt^Bttj&^ft-r^^-C, C r 0±RJ4 2 0 %t L 

fz. 

[ 0 0 3 0 ] T i : *5|Bg^i3V>T(4BU ! J>mRlfi 
JnItt<Z>«j5#>£>,. C, N, P, S, O^H^-r§fti6*50 



Mg : 0 . 0 0 0 5 — 0 . 0 0 5 0% 

coimvih^max^^, 

Nb : 0. 0 5 — 2. 0%. 
W : 0. 0 5 — 2. 0%, 

taBK£7C*T* o . ±.tmftt <vtmt>*t> 1 - 5 ( P 
+ S) +4 (C + N + o) ELbft^rT*. *jfc. JBN(= 

[003 1 ] N : N(4Ci:|3IS^**^ft^«5i:H 

Att. JnififcliJff* U^'. o.ooo 5%*}Wt-r 
Sitiix^UifflHTfcD. ^fto. 02%ZMz_ 
T^Jtrr-S.tJPXtt. iBttjB^-ft-r^/tftt, NfiO. 
0005 — 0. 02%<7)MHTiSJirr&. 

[0032] o : o(4isffiK«ejtt*^-ft;$-t^ o . m 
mmeysx/imt r >^x^±tfzmmmcr>m^^-\t 

OMHiift^ftto. *^Hfr(io . 0 1 %JilTt Ufc. 
[0033] B: B(4fe^l;«*fL^-r^7n*T'fe 0 . 

X v ftJDXttS-s^#-f-|» fcfttJRSn L . »t 2 

<fc&DXS HtLtZtt LXli^mX'fo 0 . 0 . 0 0 0 3 %Jil± 
XWxrt&» t^O. 0 02 0%Srei.TS5jD-f-^t. 
SftfSffi®B§^ffi^#E^«7)W^ H B H &affi§«DXtt. w 
U -JV^^m^^hfz^^ 0. 0003 — 0. 00 
2 0%T5SJp-r^.. 

[ 0 0 3 4 ] M g : M g {i«llffl«fifclD-ftfc:*^T* 

9. o. o o o 5%a±.mwt&<, t?t, o. ooso 

%Sri@i.T^SPtT^^«^(4l&W-r-?.ft46. 0. 0 

005—0. 0050 %-rasJirr^ . 

[0035] *wnx*teti hizmmmt umo, n 
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b , Z r , W, V<7DVvf ft* 1 1 SLXkSr^trT & d t # 

X'%Z>. 

Mo : Mo{±B±ttcO*^. i^M^ffii: LTSiST" 
^JK^^Wt-r§*i^-i^r^7t:flT^ , 9, 0. 0 5 
%iyji^DT"# S o ifc, 2. 0%&g^T^PLTt 

2. O&fcUfc. 

[0 0 3 6] Nb : N biiC^N £Hg LHAttcO iff" 

£^fc^S*§^^&7tfrc$>0. 0. 0 5%£lii 10 
"Ca£&irC#6. ^7t. 2. 0%£j@£TSfe!JDLTk-?-« 

mmttmL, ttzmmt^^tz^. o. 05—2. 0 

[ 0 0 3 7 ] Z r : Z rCiC-^NSrHSt"^^, £ 

f:i-**^fc««=fl^Blf , r* l 3» 0. 0 5%fiLhTSani 
T'^So 2. 0%SrS£T^JuL-C^^»S&*i±* 

Si : 0. 0 1-1. 0%, 
A 1 : 0 . 0 0 5 — 0 . 0 5% 
[004 1] Si : Si (iJMiMiJfc LX 0 . 0 1 

^Hj^jnxtt^^ns-frSfcft. o. oi~i. o%# 

M n : M n{±JI£6S7Citfc L*C . 0 . 0 1 SfcfcSrCfcHftSR 

ft-T-S^, 0. 0 1—1. 0%**MtLv>. 

A 1 : A 1 («»7C*t UO. 0 0 5 %Jil±T"S&*^ 

ft 1 ?, o. 0 5XHtoTfc*ffi*BUKfcl!ffW-4fc», 

0. 0 0 5%— 0. 0 5%#H£U\ 30 
[0 04 2] 

mmmi mz, *$m?&Qm*mft-&. ni« 

5 OmmcD^x^-f f^fV L-X$f|X 
l£2^T^rT'M?L £|BLE 

tz, mwMtmmmmo. Bcr,mmmmm^mi8 2o 

80%t L. tt±M#£{±8 0 0°C- 1 0 7 0°CT3 0— 40 

[0043] »S>*lfcftftj&» . r «L H^fftA r 
'J ^> 7m £ 2r TiacO^ffiT-ilJS Lfc o r fl&f'H^ 
«Kgt'f)&Arll JBETffatC^LT 0° ^ft. 4 5* 



*i&FnU ifcatiSfc&Sfcifr, 0. 05 — 2. 0%tL 
[0 0 38] W: WI2C^N£gl5£-f S^ft. W 

*^iL^)*7n«T-* 0 , 0. 0 5%tLhT'gs3DT'# 
&. 2. 0%%Mz_xm\iLX : i>'tcr>%)mm%i 

L. ttzmMk^^-fzib. 0. 0 5 — 2. 0%tLt. 
[0 0 39] V : VtiC^N^H^T^Jty). <ft 

{zmmmx-cocrmmmcom m £ »J t t srrgett & a _h 
-^r ^rs&^TTusR-c-cfc o . o . os %vxtxm$ax% h „ 

2. 0%£j@xT^LTi*<7)^til&*llU 
4 0. 0 5—2. 0%tL^. 

[0040] *«nirc(iIffl*7G*i; LTil?»teJfl 
^iXSSi, Mn, A 1 JSfflLtfcJiK 

Mn : 0 . 0 1 — 1 . 0%. 

*• srmu 90° ^-ipi*^ j i s 5mmmkx*$m 

r<l= (rL + 2rD + rC ) /4 

Ar = (rL - 2 rD + rC )/2 

;^t, rL : ffiKjftcDrffi. rD : EMJjfiUtZMl, 

T4 5° ^frc^HI, rC : mgrfffalZtt LT 9 0° * 

|frjC9r|rC#>S. rfikLTiil. 5kliu i^Arji 

0 . 3 EffCSMUf , 4 5° <9 r fiS^JS. C ± h JDX 

[0044] y nvrwmt. mmLcosmifofrh j 

ffiEtriftifc:»tTltft*rftifc:fflltfh*fflv^pafl*asg 

[0045] U^V^fFWi, A: 7^m*}», B: 
7ximliLh-l 5/<m*}S. C : 1 5;«m£JLL— 3 0^ 
mifcjff, D : 3 Oj^mJlht LfCo Hffl±«A, 

[0046] ^COSSH,. *^HBM(iJnxttt, rllil. 
5tlK"l)D,M*tt^tArt0. 3OTk»@« 

XWhX&l&X'fo D , ^*>i^ttt) i 

[0047] 
[HI ] 
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No 


fife # <wt%) 








c 


Si 


Mn 


P 


s 1 


Cr 


Ti 


AI 


O 


N 




S/C 


T-1.5(P+St> 
— 4<C+N+(J) 


1 


0 0020 


0.05 


0.34 


0.009 


0.0062 


10.7S 


0.15 


0.043 


0.0032 


0.0067 




3.1 


0.080 


i 2 


0.0021 


0.36 


0.12 


0.016 


0.0056 


10.36 


0.16 


0.024 


0.0034 


0.0076 


B:0.0009 


2.67 


0.077 


3 


(LOO 3 2 


0.07 


0.15 


0.018 


0.0067 


17.34 


0.24 


0.012 


0.0027 


0.0044 


MeiO.OOU 


2.09 


0.162 


4 


0.0046 


0.51 


0,55 


0.020 


0.0112 


11.17 


0.21 


0.035 


0.002a 


0.0110 


B:0.0007 
Msr:0.0014 


2.43 


0.090 


5 


0.0023 


0.76 


0.16 


0.017 


0.0090 


17.01 


0.25 


0.032 


0.0021 


0.0072 


Mo: 1.20 


3.91 


0.165 


6 


0.0027 


0,28 


0.35 


0.012 


0.0062 


14.56 


0.17 


0.029 


0.0034 


0.0067 


Mo:0.45 
Nb:0.27 


2,30 




7 


0.0025 


0.51 


0.33 


0.010 


0.0084 


15.03 


0.12 


0.049 


0.0047 


0.0093 


B:0.0007 
V:0.06 


3.36 


0.027 


S 


0.0034 


0.42 


0.39 


0.016 


0.0076 


10.87 


0.24 


0,045 


0.0030 


0.0088 


Mg:0.0010 

W:0.07 

Zr;0.2 


2.24 


0.154 


9 


0.0055 


0.15 


0.62 


0,020 


0.0011 


17.25 


012 


0.023 


0.0060 


0.0098 




0£ 


0.0032 


1 0 


0.0025 


0.S6 


0.33 


0.025 


0.0156 


11.02 


0.15 


0.029 


0.0052 


0.0054 




6.24 


0.37 


1 1 


0.0039 


0.36 


0.35 


0.020 


0.0098 


10.78 


0.10 


0.033 


0.0054 


0.0109 




2,51 


-fl.026 


1 2 


0.0049 


0.29 


0.36 


0.022 


0.0034 


18 36 


0.11 


0.027 


0.0048 


0.0120 




0.69 


-0.015 



[0 048] * * [012] 



No 
















N o 








i r/i r 








At 












mm 

(mm) 


mm 

m 


(%) 


Co) 


i r 


(mm] 


t f 


mm&m 




CO 












A 


1 


1160 


39 


84 


70 


1025 


1.B6 


4.0 


2.28 




1.2S 


580 


m 


1.95 


0.01 


A 




B 


1 


1160 


39 


84 


70 


1025 


1.86 


4.0 


2.28 




1.23 


580 


=r 


1.98 


0.67 


A 


ttmm 


C 


1 


1160 


32 


67 


70 


1018 


2.06 


3.0 


2.37 




1.15 


m 


m 


1.96 


0.54 


A 


ttmm 


D 


1 


13 70 


43 


SS 


60 


1074 


1.76 


5.0 1 


2.88 




1.52 


570 




1.70 


0.36 


D 


tmm 


B 


2 


1160 


B9 


84 


70 


1Q22 


1.86 


5.0 


2.05 




1.10 


550 




1.95 


0.12 


A 




P 


2 


11S0 


32 


87 


63 


1032 


2.06 


4.0 


2.08 


0.18 


1.01 


550 




2.02 


0.11 


A 




G 


2 


1170 


32 


87 


63 


1028 


2.06 


5.0 


1.86 




0.90 


570 


m 


1.55 


0.47 


A 


JtKM 


H 


3 


1220 


32 


87 


63 


1051 


2.06 


3.0 


2.37 




1.15 


590 


M 


1.84 


0.28 


B 




I 


3 


1100 


43 


83 


M 


1007 


1.76 


5.0 


2.8S 




1.52 


550 


M 


1.79 


0.33 


C 


tt*m 


J 


3 


1160 


55 


78 


85 


1024 


1.51 


5.0 


2.40 




1.59 


580 


m 


1.84 


0.43 


C 




K 


4 


1170 


37 


85 


72 


1011 


1.91 


4.0 


2.22 




1.16 


540 


m 


2.01 


0.10 


A 




L 


4 


1050 


37 


85 


72 


946 


1,91 


30 


2.51 




1.31 


510 




1,78 


0.28 


C 




M 


5 


1230 


32 


87 
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